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£>^>Jll 



^V 






4w ^ ^ 






^j-uLl2j| C__Jl^j9 4h ; «I^J JUU ^)J^^=3LJ _ 



4-a j-jr" Mill <_<JI ajll! 




JUlJI 

. W)IW1 

mm 
























i.,on 
























) ♦ ©,♦ t© 
























£o,V£T 



:4_ajl5cIu_JLI c_JIj^JI juji^tlJ i-L^L>JI i_uL_oj>iJI cjLJUjlSI 



jILc Jj^3L_JL 1 3j>JUU3 _ ?7 



IK^JI 4-^9 


^j-4jLSJL| (Jj-LaJI 


Ajiitlu-uJLi c-xjLSjI 


SljVl 4j9j> 


sIjVI ^u-ul 













, ©A 




AjJijji 



^Uj^Jl 4 ^UU 



■cvifri n lhii)-iillqcvinll pilnill nnlnll niiiiiii] nll 




uULtd 



^JUjlII L-xJjJuJl 
















A*JtA* 



(^jJIj^oj 4 iJLoL^zaJI ajjIjJLj (i^j-i 360) iiiULl 3j^Ijl!I cSjjuj 4 (i^jj) 360° ^Jl Bj^IjlJI ^ < « Sj 
f^Sj ( 1° = 60' ) iJL^ 60 J! i^jjJI f^Sj . ( L= 90° ) i^jj 90 ( L >jJI ) U5UJI ijjljjl 

- : ^jJwf ^u^jj ( 1' = 60" ) i-ulj 60 J\ iLjSjLJl 



1°= 60' = 3600" 








jL2»lsbI( ^ - A ) J^=ui; 



^M 












JLS-UI 7c_t-bjJ ^Jl—jJI J^~~*» "^Ij 1 (Jt J L^aJ ^j-ul—jS 4_j9Ju LjljjJI qjj\ Jrtt 4Hj r n < tt J-^LllI AjL5eU_<_uJJ 



- : * La ( « " \ 1 







5' = 



6o; _ r_ 

12 ~ 12 



— i^jjJI cjIj 4JL21U ^(jojLuiJl isj 



: L^jIj^I ^Uklj i_ujjJI CjIj Jt^UI 7c_x-bjJ ^JLjJI J^~*» M<tlj 



^uySjII ^jj^I 



JaJjj) Clliiilll j' 



1A J^^\ (J^^ll < ; V ' u * 



yrUJ^ S^J^ 




V dulUl (JjjIjSII L_UjJa2 



a-uj^I cjli <12UI A-A) J^ui 



n* 













~ : 4-ujjJI CjIj iL2JJL) £>* S^lj^Jt 4^^^-n 




cj| j a^ui ^ s^ij^ii ui^a (19 -8) j^-.^ 

• y^ LT l ft 1fi ^ C 0^ Ci^ 3 ^'J^' ^tL)' Lt! ft ' "^ ^y-LtJt-UjJ ) ^ljjJuji 
J 4-l2lu_tJUO 4_UJJ J^^UJU ^.LU.3 J^3 < (^JJJl J*i2J-^j| I fl ^ H f «JJJ (J\.Q-UJl£ (^±C ^JJJ>iJ ^^JJJl TLJjJUJl 



.( ^-A J^uSJI 

c^p- JpLSJiJLj 4j>*jJl!i ^.jj^l JJl>iJ ^j ^jjjJI tljjJuJi * UjUA^ (j-£ (3j* JaiJ! JuJl>iJ ^Ib _ £ 

. 5 ^JJJJl ^LJjJuJl clajH^V. £y3 (t^-V. (J^3 lP"^ 



n) 













50° — 4j?t-pe_<-aJI CjU*jJl!I 

( 4 x 5' = 20' ) ^LlaUl J*i yljJI J*iJI = jSISjJI 

50° 20' = B^jJUl 4_^1 




35° = 



( 2 x 5' = 10' ) jjUaiil Jai ^lill ckiJI 

35° 10' 



oL^jjJI 



^ISjJI 






ur 













30 ' 40 




» » ° ' 3 ° » 







lj-^JI cjU*jjJI 






4-srj"*- t^iW CjL>*jJl!I 



ur 






4w ^ ^ 










aL$j ^j_a Jl^sQJI *_a 4_<_uL2JLi AjjIjJu ^juJi * 1 tia II (j^lc I Jl^>* cia-uJajj djj^^tltl ^j-uLl^JI < . lj '^><* dj^o _ £ 
. iillll ^ya o^ljJLSI JtiwjM J aL^l^Lj dajjJI jLa.L<jLa d^j^ < U w M I 4jUr 4j9J ^j-^ J^zsGll J^u ~ 






O^JjJlU Aj^IjJI 4_^_jj9 — 4_i_uL^JLl AJjIjJI 4_^_jj9 



(j La ( 90° fjjij^s} )^jJlLc Luu[2X\ AjjIjJI CxjI^i lil 



S^jjJltl 4-^lHI — 180 — 4_<_uLmi Aj^tjJt i^ja 



Hi 












ubU^lj^LuJI 




4JjljJI 


J 


i 


h 


g 


f 


e 


d 


c 


b 


a 























no 




AjJijji 



^Uj^Jl 4 ^UU 



■cvifri n lhii)-iillqcvinll pilnill nnlnll niiiiiii] nll 




uULtd 



^JUjlII L-xJjJuJl 







4w ^ ^ 
uL«Lud 



uu^ludU^S 4kw!$j bljjJI j^LlS 






A*JtA* 



< ( < <^^ 



cjVjLjlII J } i^L^VLj 4_LjSjJI ( j-uLl1!I v-JIj^ ct^- L-&-*L*^^ 5JLjj9j ^JLjla crA9 j^LJH j-t-c l) ojLl1!I 




Tmzzzmm^Tm^zmlmmz?, 



-x-pJI S^tJaS ( Y* - A ) J^a tfu 



sin a = 



un 






4 ^V 










• 0* 



LI icL_u - V 



.j Li! I (jjs L^lij^lj (j-wLS jIjJLI S t hMI < giaJj ~ Y 
4_Lla *Ljij o-^Lj^ ^!>i' 7 s ' ' <Jl9* ' < — ^>^!l (j-^Lj^J' (J-^Llutw ^j-mo^L cL_jj>*j ^j-uLi!i icL_u *-l^jj _ 




--Li ifi-L* 






uv 
















uL}U*J!j£jLLUI 




: i_uL_aJ>JI ^JjL-JLl 



UA 




AjJijji 



^Uj^Jl 4 ^UU 



■cvifri n lhii)-iillqcvinll pilnill nnlnll niiiiiii] nll 




uULtd 



^JUjlII L-xJjJuJl 













: 3UJt£* 

1^ l^clS jljJLl J-^JtJl 4 *U^ ^^-i^ claSL<-aJI £j (Ml (^C u J>y^l\ ijjLHI jW^ "4r J^-*-^ 1 Ju.4 j^i*j 
4_cuL!u ^_lc J_$jui Qtla-^J (as « ^3 ^ 4_uj_t<b *jj '^ \) ' ^"~* > A J-*^ J - ^ J J < ^^"'' < k>Al t aJI r j (JaJ) *Juu ^j (j-^J 
ji 3 j>j Lt-gjj r-Jij-^lj 4_tiLfaj| (^^ic- (J-3-*Ji 4 th!i) ijj^auJLi 4_u j ^11 3jj-l^jI 4_jjlJLc ^j^au^j j jL^>iJi ^_ ^Pd^jui 
^_ 4_ljUU1 4_^Jl!Ijj (j^ "*-<? i) /*->Ll<J (jj-^ Uj? ' ^ ^ ' ^-J^-*^ SHJ-* - ^' 4-^jL^-tl 2 J^>* I j^jj-4^ . ^jojm^I t Juua ^_<_uj*j 

^iJI ojLtiJI 3 jl^jlII (JL^Lui 2 1 cjIj jl *w?e^>iJI 3jj* <^tl J-^jlJI * W^ ^j-uLlSJ LJLc aJl^L-uj 1 c£=p <, ^Luill 

i-t^L^I CjI Ju^^J 4_jjJu>J| 4_u j < M I OsLiL-u VI 3j^>*l -ijj^j < (JjJwVl ^jojLlSJI CjIjJI 4 La miI^j L^_<_uLjj9 (^uljusj 

.4-JLc 4j9Ju jLjuVI (jajLuLJ jL^JI a| JtitIL<_ul ^ ^j^-n gj ( (jr^J jl Jt£. ) 






AjuJLud 



^ <N A A i lV ^g, 



,-JjjJa j>lk.ax 




(Ja*J| AjJai JalLuol 4 > m IC - 



. 4_<_oJjtJi j^jJu 4 H < <i\^-*j -Lx^ajjl 4_u_aJ j ta; uju ^j^~n gj ^rP^ 4^ojLSfcILcjaXI CjL_uJjui (j^ic 



- > 

- Y 



UH 













LajLu? (j-^LjS jIjJLI JJoaJI - V 







1jL_u Jl*J1 






Nikon ^=jU ^j^ii ^li^vi jt^ 

. (ON) oL>^l 4- J^-^l jj ckiL^ ikU^Vl jl^v JJLi, - ) 

. (ON) oL>ol 4- Jj»"'"N JJ <IaJLuaJ ^^jJI j| JljlJI jL^ JJLi - Y 

-, Lt ju^] (Jl ( Y j X) ^^L^jI 4- <j-"W^' ^JjLis i^3j^w I|_ p^-^"tl Cr x^>j^ ciJj^w - 



w- 







.LoL^j 4_xjjjj| jfi(<^ *-d 4l^U) jfit<^ J^jLLajJ (j^l^ 4_tiLiJlj 4 Hj~>JU 4jL<iitl 3jIJlL_uI jj jJi _ *\ 

. ( UM\ iJjLLaJi ^JLc 4_Ll*JI *-l^ ^j 1 jl^>* ^j-uLi2Ji 4_tjLlaj ^j-ul_i2Ji 4_Llc < ^^ > _ V 

( jy Io* pLajj J I ^_ p ^—^ "»-" 1 1 (^-ojJs 4 La t u\^J ^j-uLl^Ji 4_ljLla pLajjl ^jIxjjlA £— p^~~" >i i _ A 

lil ^Jj-^jlJI 4_tiLAJI da >. (jr i^. 4_<_uLjj9 -iljJll 4-J_LtJI Jlju 4_J_a '^_^ l^ 1 -^ *JLjJaJI J^Lda ~ I 
CL*-j[^=3 lit S^VI 4_tiLAJI daJw ^l^. jf 4 (X) JJ^za oL^ol 2- O"^' ^^aj^ <^L^ 
*JLb (j^_) £j-t-^ V j ^jiwl Ju J>^>*J aJlc j_A Jfrjl LajJI ) .(Y) jjj>JLI ^L>ol 2_ ^j-uLl^JI 4_^ajj>* 

. ( 4_JoLtiJi daj>*j 4j_jjul 
1 to -v. *_a 4_<_uL*ILa ( (Jj^-cu-lI I jl ^J-^lSI ) oj^l JlJI ^" fl*w Jl^I (J-*^l ^J^l-i jda^ o-"^^ ^^ ~ S-* 

^ ^>. jljw! J-*>.l jl < (X) j»3^X! ^L>ol 4r o-^W^' ^^j^ c^[^=3 lil ^jj^jlII iuiLAJI 

i Y) lij^a^ 4^»>». 4- f^^l e^>* cr^ O^-^l jlj)Vl jl < ( X j Y) (jrG Jj-^J! 

.(X 

jljJLl JljlJI 0ju£. ^ $" h ^JlSI *JLiaJI ^^JLc 4_tiLiiJI daiw J^jl Lalu ^1>- L-imLiU L ysj£l\ jJI ~ V 
. jl U^Vi ^j-uLjS Ju£. oj^\ JlSI ^ya 4JLI ^t i 2 ^yW L_ul_^_4 ?c_u^aj ^Tlv jl 4_<_uLjS 

jl ^Jij-^jlJI 4_iLiJI da ^w ^yL. 1^ MtLS jljJLl 4-J^LtJI i_jj|j 4_J^3 fjL_u ^JlJI xJLJaJI ^Lda - Y 



W) 






4u ^ ^ 










D 


R 


M 


j^J\ 








^j-uLlSJI 4-^_l3 



LljjJI (j-"LjS 




a 


b 


e 


AJ^IjJl 








^j-uLlSji 4-^_l3 



wt 




AjJijji 



^Uj^Jl 4 ^UU 



■cvifri n lhii)-iillqcvinll pilnill nnlnll niiiiiii] nll 




uULtd 



^JUjlII L-xJjJuJl 






4 nr 







j^LEll ubJtft* j»IJt£lul 



AaJtA* 



^Jj_^2j>iJi ^j ^3 q j jj CjiJJu>Jj dJJb 7c La toil (j"^ i-d-tSJ JljuI *_a I gjjj I 2 a J^jj^Ls (J-^- vJ ^"~* > ujVIj CjL_uL2JLi 

lit ^f (Mass-Production) u o^tl ^L^V I oLJLui 4- cAp^l 4- ^^ o-^W^' ol jjl^l* *jl^j „ n j . 

L^I^JLJ 4 Hrt"*^d ^J-^jJI (JJ* ^J>^ *>-^ ^JL-LtTLJ ijr ^3L^3Llo^ z\ <J^3 QiJ 4_4jlJL<3 Qj^3lJ da>J 7cJL>JU J JlJLl^JL I 



" : Lc| J V" m I Lbj^-iJ (j-*J 4-Laj-ctuJl ^Ll2J| Cj)JjL3td ~ ^ 



4 jl^ijiJI cjI l^jij^LSJi ^jlJ uu\ 3j_LaS* ^^ ^- At a 



jL%-( cuJ 



lijj^l dJl 








l^PH 


Br ~^" \ * 




m4 ^ immwilhr nJ'^J 



lijjil^]' oji^v ^j-u LlSJ claj i oJ ^j-uLx^ ^jL3ta( YV ~ A) J^aul/ 



wr 

















JlAll j_L^ ^4^. jli^Vl i_al uaj| jujLstH Sjl jlL_J .ijLsta ( * * -^ ) J^ >* 



^j-uLlSjI CjL_uj?cjO _ r- 







^JUtl^ J^IjJL ^Lnll Ol_ca^ (Y °-A ) J^, 



wt 






4 nr 







4jjl>J1 ^^LlHI cj)jjl^3 - Y 




|ju_uJl (jojLjJiJ 



(n.A)j^i 






cSj^LaJi ^j-uLS^c ^j_a 






Wo 













>U ) Sj^-iMI l) ojLl1!I cjIjjl^o 



335 



_ 



320 




A^nW ^LaJI CibjL** (^V.A ) j^ * 
^^ Lfl-mJ I c^j^taJI ( (J\j$jJ& ) (^J^>» (jr^- L^J-^^ ^^rP* oJu*£. j| jLliwV i_t^3LflJI ^jojLl^JI CjljJusta aJl5c!u_uJ 




^IjJlIaj^iLSll^LSCibjLflftA ( *1-A) J^ui^i 



m 













4_SjjJ^J oj ^n rt 1 1 <^-£>* (J-^ 4_JjL*JI 4Jj|jL_<_aJl ^j-uLl^JI Cj|jjL>JL <LgjLiu.a AjjI Ju_oJl iojJ^LSJI <j-t>LjS CjljJusta 
A-Jb\ (j— ^J < 4_JLl3Jl!I 4_i^jL>iJi c-JijJJi ^j^ "*"^J 4— •^'J^ 4r ^RO^ K ^' c r < — ^'J^' (J-"* - ^ CjI JJljscjC J^jlL_<_uj 




inll t-JI^UI o^Lj^ JJl^(V»-A) J^^ 



i-Jjld Cj|j ^3LJ *_JjT (jri^- ^jJj>iJJ 4 U C_ 3j^>- J^~"» Ml LT^- ^"^ O-^ 3 O ^~"» rtN S-^lj^l (JU/L5 JJU?t4 (JJ)^"j 

. ( GO ) J^jJI jj] ^3*1 <l f all 
. ( Not GO) J^i. J V ( ja J Li2i! ^yJwUrn^UI C^jiaJI U^^ U-&J < < U 5*1 ^jllL-u L*J (jllLiiiJI jJjJ^JLlJI 
C_<_jL>. J^-^ LoJL-LC (Jj_uL<3 C_<JjJj I ^jj_^3J i 4— L^J3t£ -iljJU C.-cJjJJ I J^J"^ (JT^ 3 ^' V^'J^' O^W^ -^^^ f-^J^ 

. J^Lt^a (Not Go ) v ^^L^-uMJI c-uUJI Ul < < ^^ *^ju l^Sji (Go) ^ ^LaVl J^ill 
.(Not Go ) ^ ^U^MJI v^UJL j (Go) ^ c ^»L»Vl J^SlI v^W^ j^e l£^' ^ cP^>tl <-4i^' ^ 



wv 
















4_5_lA ^-l^. 4_i2.L>J I C-xJIjJLSI ^j-ul—lS Cj| JJUStd /*-<-£ J < 4JLjj9Jl!I i_t^jL>JI c-JljJLSI iaSlj^j ^j^^»A ^_ Ajlielu-uJ 

.(NOT GO^U^MJI 




4-i2L-J1 <_Jl^iJI (jo/L^ Cjbjuto (V ^ -A) J^_i 
lLILJ-A ^j ^a 1 c ( jy j-&Jul Jij-^jsc-^jj 4-j>^L>iJj aJl^.j L^a I Jiitj-t-u I 4jj^_<_u j_& qjj\ j ^? 1 1 Cji JJusta Cj1j*_l$_4 &Jb] ^j_a 

.4jju>JI l> uLl1!I oIjju>JL 
. ^j-uLl^JI jjl>JL ^jIjJI jijjJI j^jG 



- WA - 






4w ^ ^ 






^LL>iJJ 4ai»^jwC 4thMl ^jj^zaJ 4 ( jy 3*Lfl.LuJ) J ^^Li^u^Ul (j^j^LaJl ^j-^ (J^4J-^-J> JJusta (JJ^O aJ^C _ ^-» 



ubUallj gjLuJI 



,^Ati jj^ai 




Wl 




AjJijji 



^Uj^Jl 4 ^UU 



■cvifri n lhii)-iillqcvinll pilnill nnlnll niiiiiii] nll 




uULtd 



^JUjlII L-xJjJuJl 







jLjuVI jl iTjI^jI ^ call jl CjLcLdJjVI 2_ Jji>^' (J^W^ ^-LjSjiJl CjLLlJLI CjIj ijjLHI 3j^-w| Ajiielu-uJ 

J I (J"t^_LJl ^J I J^IlJ-lj C_3j^eJj (JUjl—LdJl JLlCj TLJjJUJl Jfit<^ JuiC ~ J_jL_uJl (^gjILuXjC jl _ j^jJLl < dJL 

CjjLfljJi ^Lo^Lc a! JiitIL_ulj ( CjjLfljJl J>jJi3^ ) 4jJl>Ji CjL_oLSJLi i v^ \ t ss ^j^au^jj .J_jL_uJ| (^jj-uxjC j^iVn 
Jljljji ^jl ^3 lil La Jl_jJl>iJ 3Jlj>*Ij 3j Hm qjj\ jfliu ^-iLSJi (j^V Mill * jhl < «j ^ ""w dJLjjjselaj (^OJuLSji 

. (''"") cl^ 3 ^j (^^-"J^^ i^e-^jJLlj 4-^jLluTlU CjLLuJI ^j-^ 5x.J-^5EjO ~ Y 

.O i * h6 ^j-uLI^j o^^ l>"^ ^J^tA - X 

. (j-uLjS s-Jlj^ ~ £- 
. (j-uLjS c_Jljl J-^L^ - o 



u% 












4JLJ^SU (^Jj^jji^UljJ^U^JjL^ljL^ 




. JjLStd CJJL2J J^LLaj ^J-3-tis *JL £)| 




(rr.A)j^ 



u> 






uLuLta 







Juuil ^j-uLjS tljjJu j i_t^jL>iJi Juu j I ^j-uLjS 3 Jl>^j aJl5c!u_uJ c_3j_<_u dJJ Jl! ^j^jL>^ JutjJl £)! L4J 

HX j^ c-ct-uLill (j-uLlJI j^j^ ul^ T = 50(im JLitl 4- *t r^-uJll cjjL&JI J^LLaj cr^- ^ 
cjL>ojJu c^ljj ^Jtl!l (Jj^^JIj 1 fini <Ji*j ^-<-(jLa <J^=a ^-m^ * * Jl ^ <«<?<* j-^j 28C 

. ijjLHI jLtf^ ijullil ^^LlHI 



- ) 

- Y 

- r 



jL^jseJu 4juuJ| ^j-uLl^Ji CjL>iJjJu 


^.jUJ! jLuVl 


iJiljJI jLuVI 


CX 28C 

' jLxm <Ji*j ^u-oS (J^=3 r<u-uS 40 ^Jl ^u-tJL^o ^ljjjG 


AY 10M 
' jLxrn (Ji^j ^-<-g£ (J^=3 ^-<-<jLa V * Jj ^ <<<<?& *ljjJu 


HX 28C 

' (im <Ji*j ^-<-uS (J^s ^-<-uS 60 ^J\ p < ana *ljjju 


DY 10M 

' JLIITI (J^-^J A-UJl£ (J^=3 A-Ul£ * * Jl ^-CU-^jC tljjJu 



^.Ij-Jl t & . A)a < . g^ajj Vp^ ^ (j^Lji^LSti I ^jL^3lIi 4_ ^ a-j^3>jj c-ct-ulll) ^j-uLl^JI tljjJu jLlL^i Juu 

.1-n.uLLa £.|j_& (^L-^JLo ^j-uLj^ tljjJu J^"""* J (j J ^tP- -H 

. ' mill ^luVI JjljJi ^jL_uJ L^Cj-4J?c^ ^j-uLl^Ji C-Jl^ja £y3 Jjaujjjjaxj 

^5 J J-l^jj ^j-uLi2ji c_jj_ui ^p^iJ (j-uLiiijl J-iL-u 9l2uj^ (^- l> ^ '^P* J^J^i g< kn ^'Jt^' Q-^-^^ 7 s " ^ J 

^J-^-lIIj daJjJLl ^j-lulJ I (j^J"^ (^LdJI (jr^" ^^ tjL>l ^J ^tRO^" 1 -^ -iLjuVl (j-"LjS S^>*J 4- ^"^ 

3j^ *«A3^>ll (3^^^ / U j < >i 1 1 jt^-r 4 La < ol^j tiJ-!jij ( 3 t J^Jl!I da_uJaJI ^uj ^jJlJLI da_uJaJI Juu 
dJJ Jl^s i c_jj_u J I da^uj 4_ ^JjL_uJ| i^j^lloa ^jj^aJ LcJlIc c-ct-ulll) da_uJaJI ^jj^auj ^j-uL_uj>iJ| 

.CjjLajJi (^Ji^^ ^lS (jric dJujj5eILu (^-^L)L^-!' CjjLfljJl ^Lo^Lc da^j laj _ 
.(^J^ J I jJu o Jl^ijji OLLjui jLlL^I (^JJ (jOjLillJl C-Jl^S JULp 



- £ 

- 

- 1 

- V 

- A 



- \ 



3 - n 



Ut 













J Cy ^l o f»tl c^ji^JI l£-Juu ^jS o-^ Jt^tlJl ) O * * h6 



1 O" 



Ljj9 JJt^tA 4j9J (>^5t^ " YJlla 



h6 



■16 



cjL^IjjVI (Jjj^>- Cys'( (j^L<5-<-u^UI c^j^JI 



jLjuVI (j-"Lj^ fcD^ 3 <-lLtw|jJ| jLjuVI <j-"Lj^ 3 jt^*j aJl^L-oj <_3j_<_u dJLSjt] ^ItwIj juuJI ^jl L*_> - Y 

. 1 |uni (Ji^ p-ui£ <J^3 rt-<-a£ 30 ^Jl ^ nxcot j-^j AY 10M j_a c-n-ulill ^LlSJI *ljjju ~ V 
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